INTRODUCTION
It has been recognized in the last few years that many pathways or consecutive enzyme sequences within the cell may be present in multienzyme complexes or multifunctional proteins (Reed & Cox, 1966; Yanofsky & Crawford, 1972; Welch & Gaertner, 1976; Nicholson et al., 1987; Gontero et al., 1988) . Such complexes might confer a kinetic advantage to the cell by the direct transfer of intermediates between enzymes, without the need for release into the bulk phase of the cell and subsequent diffusion to the next enzyme of the sequence. In general, no flux advantage would result from this mechanism, except in the limited case where the direct transfer of substrate between two isolated or transiently interacting enzymes is being considered (Srivastra & Bernhard, 1986) . In the more extended complex, the flux will generally be determined outside of any individual step previously (Easterby, 1981 (Easterby, , 1986 (Ovadi et al., 1989 For the purpose of this analysis, the transient time has been taken as the intercept on the time axis of the steadystate asymptote to the curve of pathway product formation with time (Easterby, 1981) . For a system of the sort shown in Scheme 1, the transient time is given by the ratio of pool sizes to flux (Easterby, 1981) . Therefore simple analysis of the steady-state kinetic behaviour of the system, without solution of differential equations, allows comparison of the transient time for the channelled and non-channelled routes. Associated with each metabolite pool is a transient time which is the lifetime of the pool or the time required for the pool to turn over in the steady state. These transients are additive in determining the total transient response of the system (Easterby, 1981 (Easterby, 1986) .
In the present system it is necessary to write rate equations for each of the metabolite pools and set them equal to zero in the steady state. 
(10) It can be seen that eqns. (5) and (6) each comprise three terms. The first is the lifetime or turnover time of the enzyme-substrate complex. The second is the time associated with the generation of the pool of intermediate either in free solution (eqn. 5) or within the complex (eqn. 6). The third term represents the time associated with the complex (eqn. 5) or in the bulk phase (eqn. 6) by simple dissociation of the enzyme-substrate complex on a branch to the main pathway flux.
The kinetic constant either superscripted or subscripted with c in eqns. (7)- (l0) If any improvement in the transient response is due to the channelling process rather than to conformational and consequent kinetic changes in the enzymes on forming the complex, then eqn. (11) k, can also be considered identical and represents the ratio of internal to external metabolite concentration. This is equivalent to the ratio of system volume to internal pool volume.
For a significant difference to exist between the transient times for the free-solution and channelled routes and for channelling to represent a kinetic advantage, TC must be much less than Tf. From eqns. (5), (6), (14) and (15) (Easterby, 1981 (Lue & Kaplan, 1970; Matchett, 1974; Christopherson & Jones, 1980; Christopherson et al., 1981) .
